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The development of interband cascade lasers (ICLs) has made the strong C-H transitions in
the 3 um spectral region increasingly accessible. We present the first, to our knowledge,
demonstration of a single mode distributed feedback ICL coupled to a V-shaped optical
cavity in an optical feedback cavity-enhanced absorption spectroscopy (OF-CEAS)
experiment. A typical cavity transmission spectrum averaged over 100 scans of a 25 kPa
sample with 180 ppb CH4 is shown in Fig. 1(a). Over 20 ms, the ICL locked to 40 successive
cavity modes with a locking time, estimated by the FWHM, of 120 ps, much longer than the
ring-down time (typically 3.2 ps). The time between modes was ~ 300 ps (Fig. 1(b)). We
achieved a minimum detectable absorption coefficient, amin, of (7.1 £ 0.2) x 10-8 cm! for a
spectrum of CHs at 3.24 pm with a two second acquisition time (100 scans averaged). This
corresponds to a detection limit of 3 ppb CH4 at atmospheric pressure, which is comparable
to previously reported OF-CEAS instruments with diode lasers or quantum cascade lasers
[1.2]. The ability to frequency lock an ICL source in the important 3 um region to an optical
cavity holds great promise for future spectroscopic applications.
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Fig. 1: (a) Cavity transmission for 180 ppb CHs in buffer gas at a total pressure of 25 kPa while the
laser is scanning to lower wavenumber. This transmission spectrum is the average of 100 scans.

(b) A magnification of the modes around 3 ms. In both figures, the upper trace is an etalon trace
showing flat sections when locking to the modes occurs (shifted for clarity).
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